Introduction
About 894 of 900 abandoned metal mines are creating significant environmental problems in Korea. Mining waste and acid mine drainage produced from these abandoned metal mines have released several toxic metalloids or heavy-metals into ground-water, surface-water, and geological environments because of their solubility and mobility (Mulligan et al., 2001 ). There are two categories of processes that mostly control arsenic mobilities: (1) adsorption and desorption, and (2) solid-phase precipitation and dissolution. These processes can be mainly controlled by pH, redox reactions, competing anions, and microbial activities (Kim et al., 2002) . Among these factors, the pH and redox reactions may be the most important parameters to control the arsenic mobility through both processes, even though potential rates of the two processes are different.
Arsenic and iron oxides have a redox-sensitive nature.
Therefore, transfer of large amounts of arsenic between the solid phases and neighboring water may result from redoxfacilitated precipitation and dissolution reactions (Camm et al., 2004) . Arsenic dissolution can occur due to changes in the geochemical environment into a reductive condition.
A high pH condition can also induce desorption of arsenic due to the negative net surface charge of iron oxide (Pfeifer et al., 2004) . Since arsenic can be transported to other areas through these processes and can create secondary arseniccontamination sites, arsenic-contaminated soils must be treated in a rapid and safe way. USEPA (1997) and Mulligan et al. (2001) is the most important step because the extraction effectiveness of each extractant is different depending on its target contaminants, bonding strength, and soil characteristics.
Up until now, several types of extractants (e.g., inorganic salts, inorganic acids, organic acids, and alkaline agents) have been studied for extracting heavy-metals or metalloids from tailings or soils. Among them, sodium hydroxide and hydrochloric acid have been known to be economical and effective for extracting arsenic from soils (Van Benschoten et al., 1994; Jang et al., 2005) .
In this study, sequential washing techniques using single or dual agents (NaOH and hydrochloric acid) were applied for arsenic-contaminated soils in an abandoned iron-ore Effects of washing agents, concentrations, soil sizes, ratio of solution volume (ml) to soil mass (g), and sequential washing by use of single agent In this study, HCl and NaOH were selected as washing agents because they have been known to be effective in extracting arsenic and are economical (Van Benschoten et al., 1994; Jang et al., 2005) 
Full text is available at :
http://www.sciencedirect.com/science/article/pii/S0045653506007181
